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(S) Method and device for de watering of a paper web by pressing. 

(57) Method and device in the manufacture of 
paper or board for dewatering of the paper web 
(W) that is being manufactured. The paper web 
(W) is transferred from the forming wire (10) 
onto the wire (80) in the drying section while 
constantly on support of a fabric that receives 
water, a transfer fabric, or of any other, corre- 
sponding transfer surface (105 ) as a closed 
draw, at a particularly high speed, which is, as a 
rule, higher than about 25...30 m/s. Dewatering 
of the paper web (W) is carried out by means of 
at least two subsequent press nips (N,NP), of 
which nips at least one press nip is a so-called 
extended-nip zone, whose length (2) in the 
machine direction is langer than z > about 100 
mm. The extended-nip zone (NP) is formed in 
connection with a mobile flexible press-band 
loop (201 ; 301). The distribution of the com- 
pression pressure employed within said exten- 
ded-nip press zone (NP) is regulated and/or 
selected both in the transverse direction of the 
web (W) and in the machine direction so as to 
set or to control the different profiles of proper- 
ties of the web. 
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The invention concerns a method in the manufac- 
ture of paper or board for dewatering of the paper web 
that is being manufactured and that has been drained 
in the former of the paper machine, in which method 
the dewatering takes place by passing the paper web 5 
on support of fabrics that receive water through a 
number of subsequent dewatering nips so that, by the 
effect of the compression pressure, water is transfer- 
red out of the fibre mesh of the paper web into the 
spaces in the fabric that receives water as well as into w 
the spaces in the hollow faces of the mobile dewater- 
ing members, such as press rolls. 

Further, the invention concerns a press section of 
a paper machine, into which the paper web to be 
dewatered by pressing is passed from the former of is 
the paper machine and from which the paper web is 
passed into the drying section of the paper machine, 
which press section comprises at least two separate 
press-nip zones, two press fabrics that receive water 
passing through at least the first one of said pressnip 20 
zones, between which fabrics the web runs through 
said nip zone. 

One of the most important quality requirements of 
ail paper and board qualities is uniformity of the struc- 
ture both microscopically and macroscopically. The 25 
structure of paper, in particular of printing paper, must 
also be symmetric. The good printing properties 
required from printing paper mean good smoothness, 
evenness and certain absorption properties at both 
faces. The properties of paper, in particular the sym- 30 
metrv of density, are affected considerably by the 
operation of the press section in a paper machine, 
which has also a decisive significance for the even- 
ness of the transverse profiles and longitudinal pro- 
files of the paper. 35 

Increased running speeds of paper machines 
provide new problems, which are mostly related to the 
running quality of the machine. At present, running 
speeds of up to about 1400 m/min. are employed. At 
these speeds, so-called closed press sections, which ao 
comprise a compact combination of press rolls fitted 
around a smooth-faced centre roll, usually operate 
satisfactorily. As examples of such press sections 
should be mentioned the applicant's "Sym-Press II" 
and "Sym-Press O" press sections (" " = trade marks). 45 
One item that requires development is the centre roll 
in the compact press sections and the material of said 
roll, which has commonly been rock, which, however, 
being a natural material, has certain drawbacks. 

Dewatering by means of pressing is energy- so 
economically preferable to dewatering by evapor- 
ation. This is why attempts should be made to remove 
a maximum proportion of water out of a paper web by 
pressing in order that the proportion of water that must 
be removed by evaporation could be made as low as 55 
possible. The increased running speeds of paper 
machines, however, provide new, so far unsolved 
problems expressly in the dewatering taking place by 



^pressing, because., the pr.ess . impulse - cannot be 
. increasedsuificiently, by foe- means known in prior art, 
above all because, at high speeds, the nip times 
remain unduly short and, on the other hand, the peak 
pressure of compression cannot be increased beyond 
a certain limit without destruction of the structure of 
the web. 

When running speeds of paper machines are 
increased, the problems of running quality of paper 
machines are also manifested with increased 
emphasis, because a watery web of low strength can- 
not withstand an excessively high and sudden 
impulse of compression- pressure or the dynamic for- 
ces produced by high speeds, but web breaks and 
other disturbance in ^ operation are produced with 
resulting, standstills. With a modem printing paper 
machine, the cost of a break standstill is at present 
about 40,000 FIM per hour. 

Further drawbacks of the prior-art press sections 
include the requirement of suction energy of the suc- 
tion rolls commonly employed in them as well as the 
noise problems arising from the suction rolls. Also, the 
suction rolls with their perforated mantles, interior 
suction boxes, and other suction systems are compo- 
nents that are expensive and require repeated servic- 
ing. 

Further problems which are manifested with more 
emphasis at high speeds of paper machines and for 
which, at least not for all of them, satisfactory solu- 
tions have not yet been found, include the quality 
problems related to the requirements of evenness of 
the longitudinal and transverse property profiles of the 
paper web. The evenness of the web that is produced 
also affects the running quality of the whole paper 
machine, and it is also an important quality factor of 
finished paper, which is emphasized in respect of 
copying and printing papers when' the requirements 
on the speeds of copying and printing machines and 
on the uniformity of the printing result are increased. 
The property profiles of the paper that is produced in 
the machine direction are also affected significantly 
by oscillations of the press section, the transverse 
variations of properties by the transverse profiles of 
the nip pressures in the press nips, and with increas- 
ing running speeds of the machine these profile prob- 
lems tend to be increased remarkably. 

Recently, running speeds even as high as about 
40 m/s = 2400 m/min have been contemplated as run- 
ning speeds of paper machines. The realization of 
such high speeds, in particular in wide machines, 
creates ever more serious problems to be solved, of 
which problems some of the most important ones are 
the running quality of the machine and adequate 
dewatering capacity at high speeds. 

In respect of the prior art most closely related to 
the invention, reference is made to the US Patents 
Nos. 4,483,745 (Beloit Corp.). 4,526,655 (Valmet Oy), 
4,561,939 (Beloit Corp.) as well as to the published 
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patent applicatibris ^b-&?008^ 0 fii W lZ Wlih 

GmbH). QE^&mm% ^rz4?M^it^v^s 

GmbH), and to tfie^FI r Patetft Applications 8421 ; 14 
(Valmet Oy), 842115 (Valmet'Oy), and 850665 (Val- 
met Oy). • ■ J 5 

Thus, the object of the present invention is to pro- 
vide novel solutions for the problems discussed 
above so that the above drawbacks in 'prior art and the 
drawbacks that will come out Hater are substantially 
avoided. u f " w 

An object of the invention is fo provide a method 
for dewatering of a paper web by pressing at high 
speeds, in particular at speeds of about 25.. .40 m/s, 
so that the adjustability of the : f>ress section is ver- 
satile, the properties of quality 1 of the web' produced 15 
can be kept high, and the web is hot subjected to 
excessive dynamic forces that produce breaks. 
Further, by means of the invention, one of the' aims is 
that the overall construction of the press section, in 
particular its frame' construction, should be such that 20 
the replacement of press; rolls and press fabrics can 
be accomplished quickly so as to minimize the stand- 
still. times. 1 ' • » 

In view of achieving the objectives stated above 
and those that will come out later, the method of the 25 
invention is mainly characterized in that the method 
comprises a combination of the following steps: 
the paper web is transferred from the forming wire 
onto the wire in the drying section while constantly on 
support of a fabric that receives water, a transfer fab- 30 
ric, or of any other, corresponding transfer surface as 
a closed draw, preferably at a speed that is higher 
than about 25..V 30 m/s, ' 
dewatering of the paper web js carried out by means 
of at least two subsequient press nips, of which nips 35 
at least one press nip is a so-called extended- hip 
zone, whose length in the machine direction is Farger 
than z > about 100 mm, and said extended-nip zone 
is formed in connection with a mobile flexible press- 
band loop, and v * 0 v . - • ■ 40 
the distribution of the compression pressure 
employed within said extended-nip press' zone is* 
regulated and/or selected both in the transverse direc- 
tion of the web. (W) and in the machine difectrorf so as 
to set or to control the different«profiles of properties 45 
oftheweb. , •; a.. . ' " 

■. On the other hand, the press section in accord- 
ance with the invention is mainly characterized in that 
the press section comprises a combination of:' ^ 
press and transfer fabrics fitted in such a way that the 50 
paper web to be pressed has a closed draw supported 
by a press fabric from the pick-up point to the drying 
section, to the. transfer point, without free, unsuppor- 
ted draws, ' : 

an arrangement of press fabricsand press rolls, which 55 
forms at least two separate" press zones that dewater 
the web, between which press zones the web has said 
closed draw supported by a fabric in said arrange- 



ment, 

while at least one of said arrangements forms an 
extended-nip press zone, which is formed between a 
hose roll or a band roil and an opposite press roll. 

It is a further essential feature' of the method and 
the device of the invention that the paper ,web is not 
passed through the press section on one press fabric, 
but, to garantee an adequate dewatering capacity, an 
arangement of fabrics is employed in which, the web 
is transferred from the pick-up point on the first upper 
fabric through the first press zone, preferably an 
extended-nip zone, through which zone the first lower 
fabric runs, onto which the web is transferred after 
said hip zone, and from said first lower fabric the web 
is transferred onto the second upper fabric, which car- 
ries the web into the second nip zone, which. consists 
of a roll nip or preferably of an extended-nip zone, 
after which the web is transferred onto the second 
Idwer fabric, which runs through said hip zond and 
carries the web on its upper face as a closed draw 
onto the drying wire or into the next nip zone. 

In the present invention and in its various embo- 
diment, it has been successfully possible to combine 
certain component solutions in a novel and inventive 
way, some of which solutions are in themselves 
known in paper machine technology, so that the prob- 
lems discussed above, which are of different natures, 
have been brought under control and been solved by 
means of a novel Overall cortcept * 

The most important dbjec'tive achieVetl by means 
of the invention is a satisfactory running quality of the 
paper rriachine' even at speeds as high as about 
30...40 v m/si This has been achieved because of a 
"linear" draw "of the web and of a hip arrangement that 
provides sufficiently long nip times. The closed draw 
in accordance With the invention has been accom- 
plished so -that 'one arid the same fabric does not carry 
the web trirbugh trie whole press zone, but in at least 
two subsequent press zdhes two pairs of press fabrics 
are' em ployed, the web being transferred onto the first 
upper fabric af the pick-tip point, and'after the first nip 
zone^the Web is transferred from the first lower fabric 
onto the second upper fabric, and after the second riip 
zone oh the second- lower fabric onto trfe drying wire 
or into the next nip zone, whose lower fabric carries 
the web onto the drying -wire as a closed draw, thus, 
it 4 has been possible to accdmplisfi'd sufficiently high 
dry solids content in the dewatering taking place by 
pressing, and the running quality' remains ati good 
level. * : ' ' " -"' ' * 

The method and the press section in accordance 
with the invention are intended for use above all with 
thin paper qualities, whose grammage is lower than 
120 g/m 2 arid with which a closed draw of the web is 
indispensable at the high web speeds rneant in the 
invention. 

' The invention also achieves a sufficiently cauti- 
ous and gentle start of the dewatering, which is 
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important because at high speeds the water contents 
in the web after the former also tend to be higher. 

According to the invention, when extended-nip 
presses accomplished by means of hose rolls or band 
rolls and provided with a number of different possibi- 5 
lities of setting or active regulation are employed, it is 
also possible to control the profiles of properties of the 
web both in the machine direction and in the trans- 
verse direction. 

In the most advantgeous embodiment of the 10 
invention, a new extended-nip press, which has been 
developed by the applicant and is marketed by the 
applicant under the trade mark "Sym-Belt Press" and 
which is based on the use of a so-called hose roll, is 
utilized in a novel way. When fitted in its environment 15 
in accordance with the invention, said "Sym-Belt 
Press" provides several advantages of synergism, of 
wich should be mentioned that said press produces 
practically no oscillations at all, for which reason it is 
well suitable also for very high speeds, said press per- 20 
mits keeping of the nip loads at a sufficiently low level 
in particular in the initial part of the press section and 
makes it possible to keep the nip times at a reason- 
able level even at very high speeds (30.. .40 m/s). 

A further essential feature of the invention is the 25 
use of two press fabrics and their joint operation so 
that the web is transferred from the pick-up point onto 
the first upper fabric, after the first nip zone onto the 
first lower fabric, from the first lower fabric by means 
of a transfer-suction roll or equivalent onto the second 30 
upper fabric, and on it further after the second nip 
zone onto the second lower fabric, on which the web 
is transferred as a closed draw onto the drying wire or 
into the next press zone, in whose connection there 
is a pair of press and transfer fabrics similar to those 35 
described above. - 

Further, said "Sym-Belt Press" provides entirely 
novel possibilities to control and to regulate the dis- 
tribution of the nip pressures in the extended- nip zone 
both in the machine direction and in the transverse 40 
direction. Further advantages include low.power con- 
sumption, elimination of difficulties of oil. treatment 
reduced wear of the mantle of the hose roll, and 
reasonable dry solids content of the web even at high 
speeds (30...40 m/s). In respect of the details of the 45. 
constructions of said hose rolls, reference is made to 
the US Patent No. 4.584,059 as well as to the applic- 
ant's Fl Patent No, 66.932 and Fl Patent Applications 
Nos. 892517 and 892518. 

One pqssibilty to accomplish the extended-nip so 
zone employed in the invention is the press solution 
described in the applicant's Fl Pat Appl. No. 891380, 
in which the press band loop is relatively short and has 
a run guided by a press shoe and a leading roll or an 
equivalent guide member, and in which solution the 55 
ends of the. band have been sealed in a novel way. 
Thus, there is no risk of oil splashes, and the distribu- 
tions of the nip pressures both in the machine direc- 



tion and jn the transverse^direction are" adjustable. 

IvToredvef, fhe invehlori Is -related to a press 
frame solution which is suitable expressly for its envi- 
ronment and which provides advantages of syner- 
gism, because of which press frame solution the 
press rolls and fabrics can be replaced relatively 
quickly, which, for its part, increases the overall deg- 
ree of operation of the paper machine and the 
economy of the paper machine investment 

In the following, the invention will be described in 
detail with reference to a number of different embodi- 
ments of the invention illustrated in the figures in the 
accompanying drawing, the invention being not 
strictly confined to the details of said embodiments. 

Figure 1 shows a version of the invention pro- 
vided with two subsequent "Sym-Belt Presses" (" " = 
applicant's trade mark), of which extended nips one 
press fabricis employed in the latter nip. 

Figure 2 shows such a variation of a press section 
as shown in Fig. 1 in which, in the second "Sym-Belt" 
extended nip, a lower press and transfer fabric is also 
employed, which contributes to the formation of the 
closed draw to the drying section. 

Figure 3 shows a variation of the invention in 
which two subsequent "Sym-Belt" extended nips are 
employed which operate in opposite directions, as. 
compared with one another. 

Figure 4 shows an embodiment of the invention 
in which the first nip is a "SymBelt" extended nip and 
the second nip a two-fabric roll nip. 

Figure 5 shows an embodiment of the invention 
that has a high dewatering capacity and in which three 
subsequent press, nips are employed, of which the 
first and the last nip are roll nips and the middle nip is 
a. "Sym-Belt" extended nip. 

. Figure 6 shows an embodiment, of the invention 
that is intended for particularly high speeds and in 
which the first nip operates as a so-called wire press, 
which is followed by an extended nip, and the last nip 
is a roll nip. 

Figure 6A shows an alternative embodiment of a 
wire press. 

Figure 6B shows a second alternative embodi- 
ment of a .wire press. 

Figure 6C shows a third alternative embodiment 
of a wire press. 

Figure 7 shows a press solution mainly in accord- 
ance with Fig. 4 as provided with a frame construction 
particularly suitable in connection with the invention. 

Figure 8 is a side view of a frame module applic- 
able in the invention. 

Figure 9 is a vertical sectional view along the line 
IX-IX in Fig. 8. 

Figure 10 is an axonometric, partly sectional view 
of a hose roll of a "Sym-Belt Press" applicable in the 
invention. 

Figure 1 1 is an axonometric view of a press shoe 
that can be loaded and profiled in a versatile way and 
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, ~ ^ • ^ r(£ su ,09 il ID s«nsven£Tj sm ni bns noil 
that is fitted inside the nose roil and employed in z 

press as shown in Fig. 10.. . _ . t 

Figure f 2' Shows an alternative construction that 
accomplishes ah Extended nip and that is provided 
with a closed glide belt loop. 1 5 

To begin with, the cornrnon features of construc- 
tion of tlie press geometries as shown in Figs. 1 to 4 
will be described. As is shown iff Fig's.' 1 to 4, with a 
closed draw of the web in a paper or board rriachine, 
the press section comprises a first upper fabric 20 that 10 
receives water, onto which fabric 'trie web W is trans- 
ferred on the suction zone 21a' of the pick-up roll" 21 
at the pick-up point P from the forming wire 10, whose 
return run starts from the wire drive roll 12. According 
to Figs. 1 to 4, the press has two subsequent press 15 
nips, which remove water from theweb W efficiently 
and between which the web W has a fully closed draw 
so that it is constantly supported by a fabric. In Figs.' 
1 , 2 and 3, both nips NP, and NP 2 are so-called exten- 
ded nips, whose press zone is substantially longer 20 
than that in a normal sharp roll nip: The more detailed 
embodiments of the extended nips will be returned to 
later, mainly in connection wim the descriptions 
related to Figs! 10, 11 and 12. In Fig. 4. the first nip 
NP, is an extended nip, and the second nip a sharp 25 
roll nip N 2 formed between* hoi low-faced rolls, in Figs. 
2 to 7, ail the nips may be provided with two press fab- 
rics that receive water, so that the water is removed 
from them' through both faces of the web W. It is also 
possible to use one or several transfer fabrics that do 30 
substantially hot receive water, in stead of said press 
fabric. 

In Figs. 1 to 4; the first upper fabric is guided by 
alignment,' tensioning and guide rolls 22 and con- 
ditioned by conditioning devices 23. The first exten- 35 
ded nip NP, includes a lower fabric 30 that receives 
water; being guided by alignment tensioning' and 5 - 
guide rolls 32 and Conditioned by conditioning devices 
33. The first extended nip NPi and so also the second ' 
extended nip NP 2 are accomplished in a "Sym-Belt 40 
Press" of the applicant, arid the details of the con- 
struction of said press will be discussed later. In res-' 
pect of its main features, the construction of the press 
is such that the extended nip NPf is composed of a 
flexible hose mantle and of a backup roll: inside the 46 
hose mantle, there is a hydrostatically ; and/or hyd- 
rodynamically lubricated glide shoe 210, the hydraulic 
loading means fitted in connection- with said shoe 
pressing the shoe 210 against the hollow-faced 
backup roll 35,55. The backup roll 35,55is a hollow- 50 
faced press roll, for example the applicant's adjus- 
table-crown "Sym-Z Roll* (" " = trade mark). 

According to Figs. 1 to 4, the press section 
includes a second upper fabric 40, onto which the web 
W is transferred as a closed draw by means of the 55 
suction zone 41a of the suction roll 41. After the first 
nip NP,. it is ensured that the web W follows the first 
lower fabric 30 by means of a suction box 36 or a cor- 



responding foil, arrangement The seeond upper fabric 
40 is guided by alignment, tensioning and guide rolls 
42 and conditioned by conditioning. devices 43. 

According to Fig. 1 , the second extended nip NP 2 
is also formed in connection with a hose roll 45, which 
is similar to the hose roll at the extended nip NP,. The 
lower press member at the nip NP 2 is a smooth-faced 
105' press roll 105, in connection with whose lower 
sector a doctor 107 operates, which doctors the web 
W 0 going to broke handling and the leader band to the 
broke' handling arrangement placed below (not 
shown). The smooth face 105' of the press roll 105 
makes sure that, after the extended nip NP 2 , the web 
W follows the face 105' of the lower roll' 105. from, 
which it is. detached by means of a transfer nip N s and 
is transferred on support of the drying wire 80, which 
is guided by the guide roll 81 , to the drying section, of 
wich the first heated drying cylinders 02 and leading 
cylinders 83' are shown in the figures. Single-wire, 
draw is employed at least in the first cylinider group in 
the drying section. 

Fig. 2 differs from the press section shown in.Fig. 
1 in the respect that the second extended nip NP ? is 
a two-fabric nip and includes a lower fabric 50, which 
is guided by the tensioning, alignment and. guide rolls 
52 and conditioned by the conditioning devices 53. 
The extended nip NP 2 is formed between the upper, 
hose roir45, the press fabrics 40,50, and the lower, 
hollow-faced 155' press roll 155. After the extended 
nip NP 2 , it' is ensured by means of a suction box 56 
and/or by mean's of the surface properties of the fabric 
50 that the web W follows the lower fabric 50. From . 
the fabric 50, the web W is transferred as a closed 
draw onto 1 the drying wire 80 as aided by the suction 
zone 81 a of the suction roil 81 , and further in the dry- 
ing section 82,83, at least at the beginning, as a sin- 
gle-wire draw. L 

* Fig. 3 differs from the press section described 
above in relation to Fig. 2 in trie respect that, in the 
second extended nip NP 2 , the 'hose roll 55 is placed, 
underneath inside the loop of the press fabric 50,' arid 
the upper backup roll is a hollow-raced 145', adjus^ 
tabfe-crown press roll 145, which is placed inside the 
looptof the second upper press fabric 40. The web W 
is : transferred after the second nip NP 2 on the lower 
fabric 50 to the transfer point S, where the suction 
zone 81 a of the suction roll 81 is placed, by whose 
means the web W is transferred as a closed draw onto 
the drying wire 80. 

The embodiment of the invention shown in Fig! 4 
differs from those shown in Figs; 2 arid 3 in the respect 
that the second nip N 2 is a roll nip provided with two 
press fabrics 40,50 and formed between two hollow- 
faced 145' and 155' press rolls 145, 155, which are 
preferably adjustable-crown rolls. 

Figs. 5 and 6 show an embodiment of the inven- 
tion that is suitable for use at very high paper machine 
speeds, e.g. in a speed range of about 25. .40 m/s. 
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and. if necessary, also with relatively thick paper qual- 
ities. In Fig. 5, the first press nip N, is a so-called wire 
press, and therein the first fabric 120 is a relatively 
loose wirelike press fabric, onto which the web W. 
which has a very high water content and low strength 
as yet, is transferred on the pick-up zone 21a of the 
pick-up roll 21 at the pick-up point P from the forming 
wire 10 proper. The wire press nip N t is. formed be- 
tween two press rolls 125 and 35. both of which press 
rolls have very open hollow faces 125/ and 35'. The 
lower fabric 30 is a press fabric 30 that receives water, 
onto which fabric the web W is transferred after the nip 
N«| by the effect of the adhesion and surface proper- 
ties of the suction box 36 and/or of the press fabric 30. 
From the fabric 30, the web W is guided onto the face 
of the second upper press fabric 40 by means of the 
suction zone 41a of the suction roll 41 placed inside 
the loop of said fabric 40. The second nip proper is an 
extended nip NP 2 , in wich the upper press member 
consists of the hose roll 45 and the lower press mem- 
ber of the hollow-faced 55' press roll 55. Through the 
extended nip NP 2 , a press fabric 50 runs, on which the 
web W is transferred onto the third upper press fabric 
60 on the suction zone 61a of the suction roll 61, and 
further into the third, sharp press nip N3, which is for- 
med between hollow-faced 65' and 75' press rolls 
. 65,75. After the nip N3, the web W follows the lower 
third fabric 70, which is guided by the tensioning, 
alignment and guide rolls 72 and conditioned by the 
conditioning devices 73. From the third lower fabric 70 
the web W is detached at the transfer point S on the 
suction zone 81 a of the suction roll 81, being trans- 
ferred onto the drying wire 80, which carries the web 
W as a single-wire draw through the first drying t group 
in the dryer. 

Fig. 6 shows a version of the invention that differs 
frem Fig. 5 in the respect that the first wire press nip 
N 0 is placed in connection with the wet wire 10 proper 
so. that, before the wire 10 drive roll 12 and the pick-up 
point P, a suction roll 16 that is provided with an open 
face and with a suction zone 16a is placed inside the 
loop of the forming wire 1 0. Placed against the suction 
roll 16, there is a press roll 15, which operates inside 
the loop of the press wire 19, which is provided with 
a very open mantle face 15', and which is guided by 
the guide rolls 11. Through the wire press nip N^, a 
relatively open press fabric 19 runs, which receives 
water and is well permeable to water. In Fig. 6. the roll 
15 may be a hollow-faced 15' steel roll or any other 
hollow-faced roll of low-weight construction, e.g. a roll 
with a composite mantle. In Fig. 6, the roll 16 is pref- 
erably a wire suction roll. The roll may, however, also 
be. some other hollow-faced roil, and in such a case 
the wire suction roll is placed after the roll 16 sepa- 
rately. 

According to Fig. 6, the wir&W. which has been 
pre-pressed in the wire press nip is transferred at 
the pick-up point P onto the first upper press fabric 20 



sr^^^^^A.^n^.^.^eb «nto the_; est extended 
' ' nip NP| similar to that deVcribed'above z~d from said 
nip further, on the first lower fabric 30. * :h the aid of 
the suction zone 41a, onto the second l : :er fabric 40, 
5 which carries the web W into the two-far --o roll nip N 2 , 
from which the web W follows the secor-r lower fabric 
.50 and is transferred on support of saic -'abric, at the 
transfer point S, from the suction zone c* a onto the 
drying. wire 80. 

10 In Fig. 6, the dry solids content ke c* the web W 

before the wire press nip N c is of an order of 1 0 %, and 
.in a press as shown in. the figure, the cry solids con- 
ten tk, at the .pick-up point P is of an orcer of 20 %. 
Fig. 6A shows such a variation of :~e wire press 

15 nip as shown in Fig. 6 in which a wet wire 1 0 and two 
press fabrics 19 and 19A that operate at opposite 
sides of the wire 10 are employed. The ower press 
fabric 19A at the nip N G is placed insice :he wire 10 
loop and is guided by the guide rolls 1 1 A. 

20 According to. Fig. 6B, in stead of a rc:l nip N c , an 

extended nip.NP c is used as- the wire nip. The con- 
struction of the nip NP G corresponds to those of the 
nips NPi and NP 2 , and it is formed between a hose roll 
1 5A provided with a smooth or hollow-faced glide-belt 

25 mantle 201 and a suction roll 16. The pressure in the 
extended-nip zone NP 0 is, as a rule, in the range of 
0.5... 3 MPa. The length of the nip zone NP 0 is, as a 
rule, in the range of z = 100...300 mm. 

Fig. 6C shews a variation of the invention in which 

30 a belt-tensioned nip NH 0 is employed. Said nip NH 0 is 
formed between a wet wire 10 and a press fabric 19B 
that run over a suction roll 16. Inside the loop of the 
press fabric 193, which is guided by the guide rolls 

IIB, a smooth-faced or hollow-faced tensioning belt 
,35 19C is arranged, which is guided by the guide rolls 

IIC. The tension T of the tensioning belt 19C pro- 
duces a compression pressure P = 0.01. ..0.5 MPa in 
the press zone a^ The length of the press zone a 0 is, 

. as a rule, jn the range of 100.. .500 mm. In the other 

40 respects the construction is similar to that described 
above in relation to Figs. 6, 6A and 6B. 

In some particular cases, the method in accord- 
ance with the invention can. be carried out and the 
press section in accordance with the invention be con- 

45 structed so that the only extended nip in the press sec- 
tion is exactly the extended nip NP G operating in 
connection with the wet wire 1 0 or some other, corre- 
sponding extended nip, in which case the rest of the 
nips in the press section are roll nips, for example 

50 relatively long roll nips between press rolls of rela- 
tively large diameters. 

As comes out from the above, the web W has a 
closed and supported draw as it moves from the pick- 
up point P on the forming wire 10 to the point S, at 

55 which it is transferred onto- the drying wire 80 of the 
drying section and further as a supported single-wire 
draw at least through the first drying group. The fact 
that, after each nip, the web W follows the fabric that 
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is supposed to'c^rVy' k^t^ki<^^%^ut^b^H^Sns 
of various sucfiori'or 'fdU^^dis'; covering anglSs'of 
the press fabrics; and/or 'adhesion propertied of the 
fabrics. Of these devices, the suction boxes 56 are 
shown in the figures. 

From Figs! 1 to 7, it can be concluded directly that 
the run of the web W to be pressed through 1 the press 
section is highly linear without major curves. Owing to 
the linear path of the web, the dynamic forces applied 
to the web remain sufficiently low in view of minimizing 
the risk of breaks. In preferred embodiments, the 
magnitude of the angle a of change in the direction of 
the web W is in the range of a» 10...30 0 and, as a rule, 
a < 15°. An exception from this' may be formed by the 
pick-up roll 21 and its suction zone, at which locally 
even a high negative pressure may be employed, as 
well as, in Fig. 1, by the smooth-faced 105' lower 
press roll 105 and its turning sector b. Out of the 
reasons stated above, a press geirnetry as shown in 
Tig. 1 is not preferable when the maximum speed 
range (30...40 m/s) of the applications of the invention 
is employed. '■ ' ■ 

In the press constructions described above, the 
closed draw is accomplished so that it has been poss- 
ible to minimize the dynamic forces applied to the web 
W and the risks of break. Thus, the running quality is 
satisfactory even at high speeds (30.. .40 m/s). 
Moreover, when extended nips NP^ and NP 2 accom- 
plished by means of hose roils 200*300 have been 
employed in a press section in accordance with- the 
invention.it has been possible to ensure a sufficient 
dewatering^ capacity and dry' solids content even at 
high speeds without applying' compression stages of 
excessively high peak pressures to the web W. It is a 
further' important property of the extended-nip 
presses employed in the invention "that in them prac- 
tically no oscillations arise. , - : : - 

It is a further important feature of the invention 
that the length z'of the extended-nip zones NP^ and 
■ NP 2 (z is, as a rule, in the range* of z - 100;.:300 mm) 
in the machine direction is sufficiently large so that 
sufficiently long nip times are produced at said high 
speeds (25...40 m/s) as well as a sufficient compres- 
sion impulse even though the^peak pressure of the 
compression is kept reasonable and such that even a 
web with a very high water content (for example; ko^ 
10 %) can be pressed without deterioration : of the 
structure of the web: Said length z of the extended-^nip 
zones NP, and NP 2 in the machine direction is in the 
invention, as a rule/always z > 100... 300 mm; prefer- 
ably z = 200 mm. In such a case, in the extended nips 
MP, and NP 2 , it is possible. to use maximal compres- 
sion pressures, which are of the order of p = 3.. .9 MPa, 
preferably in the range of p = 5.. .8 MPa: In the roll nips 
Nq.N! ,N 2 ,N 3 it is, of course, possible also to use higher 
peak pressures, for example p^ = 11 MPa. As a rule, 
however. a relatively low peak pressure must be used 
in the first roll nip, in which the water content of the 



web is high: p-, 3x ^ 2.5. ..4 MPa. _V 

As comes out above from Figs. 1 ic 6. the pas- 
sage of the paper web W through the entire press sec- 
tion is highly "linear" and substantially horizontal. 

5 In the following, with reference to Figs. l\ 8 ana 

9, a frame construction of a press section in accord- 
' ance with the invention will be described, which frame 
construction provides advantages of synergism with 
the construction' of the rest of the press section!' Said 

10 synergism is above all related to an increased 
availability and increased degree of operation of the 
machine thereby that the overall construction of the 
press, including its frame components, has been 
designed such that disturbances of operation should 

15 occur to a minimal extent, possible disturbance^ of 
operation could be eliminated quickly, and that the 
rolls and the various fabrics can be replaced quickly, 
' so that standstills remain short also in this respect 
According to Fig. 7, the frame of the press cbn- 

20 sists of two substantially identical' cantilevered press 
frame units 110, of which the first unit 110 is provided 
for the first extended -nip press NP t and the second 
unit for the latter extended-nip press NP 2 . The press 
frame units 110 are placed one after the other on foun- 

25 dation constructions 110. The foundation construc- 
tions 100 consist of horizontal beams 101 and vertical 
beams 102, which extend into the basement space 
KE. The top sides of the beams 101 determine the 
floor level L of the paper machine hall. The frame units 

30 110 are quite closed, and they are placed at a rela- 
tively short open horizontal distance Lo 'from one 
another: The gap is placed at the point where the 
web W is transferred from the lower fabric 30 onto the 
upper fabric 40. " J; ' ■ 

35 Further, Fig. 7 shows a steam box 49, which is 

-pFa'ced after the suction zone 4Ta of the suction roll 41 
and by'whose means the outer face of the web W is 
affected so that its temperature level is raised and, 
thereby, the dewatering is promoted in the nip W 2 by 

40 affecting the elastic 'properties of the web W arid the 
"viscosity of the water present in the web. Fig. 7 further 
shows a part of the forward end of the riodd 1 50 of the 
dry trig section. • • . ■ . ^ 

: ' According to Figs. 8 arid 9, the -frame units 110 

45 comprise vertical frame beams 1 1 1 6 at the driving; side 
K of the paper ' machine and corresponding 'frame 
beams 117 at the operating side H; The transverse 
Cantilevered ' parts of 'the frame unit 1 10 : consist 'of a 
lower . horizontal '' beam 1 1 8a arid upper- horizontal 

50 beams '118b; of which latter beams there are two 
beams placed side by side, arid of a horizontal upper 
beam 1 18c. Said beams are supported on the vertical 
frame parts 117 at the operating side as well as on 
draw members 119a, 119b and 119c; by tensioning 

55 said draw members in a way in itself known, it is poss- 
ible to support the horizontal beams 118a, 118b, 118c 
so that the intermediate pieces 112a, 112b, 113a, 
113b. 114a: 114b at the driving side K can be opened 
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for replacement of the fabrics 20,30.40.50. The frame 
units 110 are highly compact, however, so that rep- 
lacements of the press fabrics and rolls can be carried 
out quite quickly. 

- In Fig. 7, the arrows V illustrate the guide rolls 5 
20,30.40,50 of the various fabrics as shifted to inner 
positions to their parking sites so that the press fabrics 
20,30,40,50 can be replaced as a smaller loop while 
the rest of the fabric loop has been wound onto rep- 
lacement poles (not shown), so that the press fabrics 10 
are spread and tensioned into their positions after- 
wards. The front part of the frame unit 1 10 is provided 
with a projection part 111, in connection with which 
the suction rolls 21 of the upper fabrics 20;40 as well 
as the foremost tensioning and guide rolls are moun- 15 
ted. 

The side frames of the press sections shown in 
Figs. 7 and 8 are in such a way open that the press 
rolls can be replaced by pulling to the side, because 
replacement straight upwards is impossible because zo 
of the closed compact constructions of ttie press 
frames. Replacements of the press fabrics 20,30,40 
and 50 are carried out in a way known in prior art by 
making use of tensioning members 119a, 119b, 119c, 
by opening the intermediate pieces 112, 113, 114, 25 
and by shifting the outermost leading or tensioning 
roils, which are placed inside the fabric loops and 
shown in Fig. 7, into connection with the frames into 
the inner positions in the directions indicated by the 
arrows V, whereby, through the intermediate pieces 30 
112, 113, 114, the drying fabrics, which have been 
opened as a smaller loop so that part of them are still 
wound on a poie, can be passed into the frame con- 
structions so that all the necessary members are 
placed inside the opened part of the fabric loop, 35 
whereupon the necessary tensioning and guide rolls 
are shifted to their outer positions in the directions 
indicated by the arrows V, the intermediate pieces are 
closed, and the tensionings of the draw members are 
released. In this way, a relatively quick replacement 40 
of press fabrics and/or press rolls can be achieved. 

In a press section as shown in Fig. 5, for the nips 
Ni,NP 2f N 3f three identical frame units 110 are used, 
placed one after the other. Owing to the frame units 
1 10 and to the compactness of their arrangement, the 45 
frame does not become detrimentally long even when 
three nips placed one after the other are employed. 

In Fig. 6, the first fiame construction, which has 
been modified to the necessary extent, is fitted in con- 
nection with the wire nip N D , whereas the other frame 50 
units 110, which are provided for the nips NP, and 
NP 2f are similar to those described above in relation 
to Figs. 7,8 and 9. 

In the following, with reference to Figs. 10,1 1 and 
12, the hose rolls 200 and 300 employed in the embo- 55 
diments of "the extended nips NP used in the press 
section in accordance with the invention will be des- 
cribed. 



£Es AccorcSn^to^igrlQ^he feoseToll 200 comprises 
an elastic mantle 201, which, is -made, e.g., of fabric- 
reinforced polyurethane, so that the hose mantfe 201 
is made of rubber-like stretching material, whose 
maximum elongation is, e.g., -about 20.. .40 %. "S he 
thickness of the hose mantle 201 is, e.g.', about 2...5 
mm. To the hose mantle 201, annular ends 202a and 
202b are fixed permanently, the inner parts of said 
ends being fixed and sealed against revolving axle 
journals 207a and 207b, which are mounted on the 
frame parts 110 of the machine by means of fixed 
bearing supports. The hose roll 200 includes a sta- 
tionary inner frame 205, around which the hose man- 
tle 201 with its ends 202a,202b revolves on the 
bearings 206a and 206b. 

As is shown in Fig. 11. cylinder block sets 203, 
two sets side by side, are fitted in the inner frame 205. 
In the bores placed in the sets of cylinder blocks 203. 
hydraulic support members 206,207 of the glide shoe 
210 operate, which members are, thus, placed in two 
rows, e.g., with a spacing of about 25 cm in the trans- 
verse direction one after the other. The two rows of the 
hydraulic support members 206,207 support a sup- 
port plate 209, to which a glide shoe 210, e.g., of 
aluminium is attached, in whose area an extended nip 
zone NP is formed against a backup roll. The glide 
shoe 210 is provided with a smooth glide face 211, 
which operates as a press member against the 
smooth inner face of the hose mantle 201. The glide 
shoe 210 has a series of hydrostatic chambers 212 
placed one after the other, which chambers contribute 
to the formation of a hydrostatic loading pressure and 
to oil lubrication of the glide face 211. Each of the sub- 
sequent cylinder blocks 203 communicates with a 
pipe ' connector 214, to which pipes 213 of loading 
medium pass so that a separately adjustable press- 
ure can be passed into each individual, block in the 
series of cylinder blocks 203. In this way, the pressure 
profile in an extended-nip zone NP can be regulated 
and controlled precisely and in a versatile way both in 
the machine direction and in the transverse direction, 
the pressure ratio p 2 /pi of <he two different rows of 
support members 206,207 is, as a ruie, chosen invari- 
ably as' p2/p t = 1.5... 2, whereas tne pressure passed 
into each block is freely adjustable within certain 
limits. 

An example of the distribution of the nip pressure 
in an extended-nip zone NP is such a distribution in 
the machine direction in which the nip pressure (the 
pressure applied to the web W) at the front edge of the 
shoe 210 rises, owing to the hydrodynamically gener- 
ated pressure, to about 40 bars, whereupon the 
pressure remains at this value as invariable, and in 
the trailing area of the shoe there is still an increase 
in the pressure, while the peak pressure is about 70 
bars, from which value the pressure goes abruptly to 
zero at the trailing edge of the shoe 210. As was 
stated, said distribution of pressure can be varied so 
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as to obtain arti^optoial 'pites'MngiresugnSmatfytease, 
the compression pressure^tthe- rfose.roH-200-arid the 
distribution of said pressure, in the, machine, direction 
can be arranged such, that, the -start pf the; dewatering, 
while the dry solids; content of the web W is still rela- s 
tivelyjowy can, be, carried; out-iSp^ gently that the fibre 
structure of the web W is not deteriorated. 

In Fig. 10, a regulation system related to; the 
invention is sketched, by whose means the pressure 
profiles of the extended nip NP inthe transverse direc- 10 
tion and in the machine direction can be! con trolled. 
The regulation system is illustrated fey the block 250, 
from which a series of regulation signals. c r is given 
which regulate the hydraulic pressures. fed through 
the pipes 21 3. To the regulation system 250, a feed- 15 
back signal is received from separate .wirings 214, 
which is illustrated by the series of signals c 2 . Further, 
the system 250 communicates with admeasurement 
arrangement 260, by whose means the different pro- 
files of the paper web W produced, such as moisture 20 
or thickness profiles, are measured, and this provides 
a series of feedback signals c ? for. the regulation sys- 
tem 250, which produces the series of regulation sig- 
nals c t . , 

The hose roll 200 is oil-tight, and the interior of the 25 
hose 201 can be arranged as slightly pressurized. 
From the glide faces 21.1 of the glide -shoes 210, a 
slight leatage of oiltakes place, which oil is collected 
from inside the hose mantle 201 and passed through 
the pipe 215 back to the oil circulation. - - 30 

The hose roil 200 shown. in Figs. 1 0 and 1,1 is pref- 
erably mounted on fixed bearing supports, in which 
case the- extended nip NP must be opened by means 
of a movement of the backup roll. This is necessary, 
because, a play of, e.g., about 40 mm for, movement 35 
of the glide shoes 210 of the. hose roll is,not sufficient 
for opening the. nip . NP sufficiently,, e.g., fpr replace- 
ment of the fabrics. : ' . - 
, . Fig. 12 shows a second embodiment of a hose roll 
300. Therein a feand 301 loop is used that is longer 40 
than the circular hose mantie : 201. Said band 301. js 
guided from inside and th,e extended nip NP is loaded 
by a tiydrostatically and hydrodyn arnica II y loaded 
glide shoe 310, which is fitted inside theoand 301 loop 
and which has a hydrostatically loadable series of 45 
pressure fluid chambers 312 in the area of the extenr 
ded nip NP. Inside the band loop 301, a ; beam 305 is 
fitted, which is provided with a series of hydraulic load- 
ing members 306 and 307, by whose.means the glide 
shoe 310 can be loaded in a controlled way. The. band so 
loop 301 is guided by a leading roll 31 1, jn whose con- 
nection a spreader roll 312 is operative. Both ends of 
the band loop 301 are closed by means of end pieces 
so as to prevent oil leakages and splashes, of which 
end pieces one piece 312a is shown in Fig. 12. The 55 
more detailed embodiment of the band roll shown in 
Fig. 12 comes out, e.g., from the applicant's Fl Pat. 
App'l. No. 891380 (corresp. US Pat AppL 486,754). 



The backup roll usedjn an extended nip NP as 
shown in Fig. 12 is an adju stable-crown- roll 160, e.g. 
an- adjustable-crown rolr marketed by the applicant 
under the trade mark w Sym-Z Roll", Which forms an 
extended nip NP by means of its sector C with the 
band roll 300. A corresponding roll can be used 
together with the hose roll 200. The roll 160 has a cyli- 
nder mantle .161, against whose smooth inner face 
1.62 a series of glide shoes 165 operates, which is pro- 
vided with hydraulic lubrication and loading chambers 
166; The series of shoes 165 is loaded by . means of 
a series of hydraulic actuators 164. If the backup roll 
1 60 is employed together with the fabric 60 as a mem- 
ber that receives water, the outer face of thermantle 
160 is provided with a hollow face. On the othdr hand, 
if the principal purpose of the roll 160 is to heat the 
web 60, e.g., by means of induction heating devices 
170, a smooth mantle face is employed on the 1 roll; 

_ According to Fig. 12, in; connection with the man- 
tle 161 of the roll 160, a heating device is provided, 
e.g. an inductive heating device 1 70. by whose means 
the temperature profile of the roll mantle, and thereby 
the prqfile and the dewatering capacity-of *he exten- 
ded nip, can be affected. The roll 160 can. also be 
used so that it has a smooth outer face and that by it 
means the web W is pressed directly, in which case 
there is no fabric 60 in between,. and in this -way- the 
web W can be heated directly, thereby affecting the 
viscosity of the water present in the web and the elas- 
tic properties of the web thus promoting the dewa- 
tering and the transverse . profile of the dry solids 
content. - . s - : . ■ 

The dry solids content Kout of the web as it depart 
from the press section in- accordance with the inven- 
tion, is, as a rule, in the range Ko^t = 35... 65, preferably 
in the range = 40... 55. - T( : :-. f 

v ... In i the following, the patent claims will be. given;, 
ana" the various details of the invention may show vari- 
ation w.ithip the, scope of the inventive idea defined in 
said claims and differ from, the details which have 
been stated by way of example only. , - 

Claims . 

1... Method in the manufacture of paper or board for 
dewatering of the paper web (W) that is being 

. manufactured and that has been drained in the 
former of the paper machine, in which method the 
dewatering takes, place by passing the paper web 

. (W) on support of fabrics that receive water 
through a number of subsequent dewatering nips 
(No.N^N^NP^NPa) so that, by the effect of the 
compression pressure, water is transferred out of 
the fibre mesh of the paper web (W) into .the 
spaces in the fabric that receives water as well as 
into the spaces in the hollow faces of the mobile 
dewatering members, such as press rolls. 
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13 



characterized in that the method comprises a 
combination of the following steps: 

the paper web (W) is transferred from the forming 
wire (10) onto the wire (80) in the drying section 5 
while constantly on support of a fabric that 
receives water, a transfer fabric, or of any other, 
corresponding transfer surface (105') as a closed 
draw, preferably at a speed that is higher than 
about 25.. .30 m/s, 10 



dewatering of the paper web (W) is carried out by 
means of at least two subsequent press nips 
(N.NP), of which nips at least one press nip is a 
so-called extended-nip zone, whose length (z) in 
the machine direction is larger than z > about 100 
mm, and said extended-nip zone (NP) is formed 
in connection with a mobile flexible press-band 
loop (201 ;301), and 

the distribution of the compression pressure 
employed within said extended-nip press zone 
(NP) is regulated and/or selected both in the 
transverse direction of the web (W) and in the 
machine direction so as to set or to control the dif- 
ferent profiles of properties of the web. 



75 



2. Method as claimed in claim 1^ characterized in 
that in the method the paper web is transferred at 
the pick-up point (P) onto the first fabric (20; 120) 
that receives water in the press section and on 
support of the lower face of said fabric into the first 
press zone, . preferably an extended-nip zone 
(NP-,), whereupon the web is transferred onto the 
first lower fabric (30), which runs through said first 
press zone, and on support of the upper face of 
said fabric to the transfer point at which the web 
is transferred as a closed draw onto the second 
upper fabric (40), on whose lower face the web is 
transferred into the second press zone, prefer- 40 
ably an extended-nip zone (NP 2 ), through whose 
press zone the second lower fabric (50) runs, on 
whose support the web is transferred as a closed 
draw to the drying section to the transfer point (S), 

or the web is transferred on said second lower 45 
fabric (50) onto the upper fabric (60) of a third 
press zone, preferably a roll nip (N 3 ). and after 
which third press zone (N 3 ) the web is transferred 
on support of the upper face of the lower fabric 
(70) of said zone as a closed draw to the dryer to so 
the transfer point (S) (Fig. 5). 

3. . Method as claimed in claim 1 or 2, characterized 

in .that the maximum compression pressure (P) 
used in the extended-nip zone (NP) or zones 55 
(NP 1? NP2) is adjusted to the range p max = 3.. .9 
MPa, preferably p max = 5.. .8 MPa. and that the dis- 
tribution of pressure is fitted, preferably such that 



in the initial part of the extendeoVrip zone the 
compression pressure Is increased steeply, 
whereupon the compression pressure is kept 
substantially invariable, and in the rear end of the 
press zone a press zone is regulated that has a 
compression pressure higher than said area of 
invariable compression pressure. 

4. Method as claimed in any of the claims 1 to 3, 
characterized in that in the method at least three 
subsequent press zones (N,NP) are used, of 
which zones at least one is said extended-nip 
zone (NP). 



5. Method as claimed in any of the claims 1 to 4, 
characterized in that in the method the dewater- 
ing pressing of the web (W) is started when the 
dry solids content ko of the web (W) is = 10 %, and 
water is removed out of the web so that after the 

20 press section its dry solids content is = 35... 

65 %, preferably = 40... 55 %. 

6. Method as claimed in any of the claims 1 to 5, 
characterized in that in the method, as the first 

25 pressing step, a draining pressing is carried out 

on the web (W) forming wire (10) by making use 
of a press zone (N D ) and, in said zone, of a rela- 
tively open fabric (19) that receives water and is 
placed against the forming wire (10) (Fig. 6). 

30 

7. Method as claimed in claim 6, characterized in 
that the wet pressing that takes place on the form- 
ing wire (10) is performed by means of one (Fig. 

. 6) or two (Fig. 6A) opposite press fabrics (19, 
35 19A) in a roll nip (N Q ). 



8. . Method as claimed in claim 6, characterized in 

that the pressing stage carried out on the forming 
wire (1 0) is performed by making use of a belt-ten- 
sioned nip (NH G ), in which the compression 
pressure used is preferably in the range of 
. 0.01. ..0.5 MPa and whose length is preferably in 
the range of 100.. .500 mm (Fig. 6C). 

9. Method as claimed in claim 6, characterized in 
that the pressing stage carried out on the forming 
wire ( 1 0) is performed by making use of an exten- 
ded-nip zone (NP 0 ), in which extended-nip zone 
a compression pressure of preferably 0.5... 3 MPa 
is employed and the length of which press zone 
is preferably in the range of 100...300 mm (Fig. 
6B). 

10. Method as claimed in claim 9, characterized in 
that the extended-nip zone (NP C ) used in connec- 
tion with the forming wire (10) is the only exten- 
ded-nip zone in the press section and that, as the 
other press zones, roll nips are used, preferably 
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: z~. rem erases a: least two serarate rress-'.r 
zrr.es. tag cress fabrics (21.2 1; '2C.2.V. fat 
receive Aatsr passing through a: east tre. " rs: 
c~e cf sac cress-nip zones, retweer. a -..or. 'ar- 
-rs tr,e a er {'.V; runs throug* sa.c . * r zcre, 
characterized i" that the. rress ser: z' ccm- 
rnses. a .ccrrc nation cf: . 

r. 'ess. arc transfer fabrics (2C.2I -2.51.52.72. ; r ' :_ 
:er in. sum a way that the pare' Aer ■ .V; tc re 
-res sec has a dosed draw s«lr r erred c* a press 
-'arricfrcm :ne r:rk-up point (?• :r the cr^'g ser- 
ver. :c the transfer point (S). a - rut free*, ursup- 
rcr.ee era as., . ' <s * , 

a-, arrangement of press facers .arc cress, rolls 
■ 25. 35.45/1 05.^5 155, 145.ee. ' '145 ^ .155. 
-25/35.55-75. 20.30,40. 50.5:."0. 1 20^ which 
•>rrns at east "a c. separate press zees /.N.NP; 
tnat ceAate^tr.e vy.eb (w),.berAeeh wric- 'press 
zenes the web (V/) has said r;csec' era a supper- 
tee ry a far he in said arrangement." ^ 

w'ni e a: eas; .ere of said'arrarremenrs forms an 
extend ec-rL'c cress zone (\~.\P-. N^NPj). 
a hi rn is r'c rrr.ee retween a *cse ro.:- -200} or a 
rare rcT (3CC: and an c^rrsite rress roii 
^25. 35.45. 55. 105.. 145, 155). 

13. . 3 ress server, c* a paper mar- ~e as r. aimed in 
r a:m 12'. characterized in trat t~e rress se'etior. 
cc mr rises a combination of: 

a r :rst upper farric (20). whic rrerates roth as a 
r.ck-uo farric and as a press *arnc in tr.e first nip 
*N-:.\?-:. 

a r rst -ewer *'arric (30), wh r- operates as the 
ewer press *ar r'c in the first " : •'N-:N'?:),'" 

a serr-e ufre-" **abric (40;. r*tr wrich the web 



(vV; :S transferrer as a closer crarA- -r-rm :ne;:r~* 
lower fabric (30) as a transfer by means or a sur 
tion roll (41a) or as a corresDondinc sucocrrec 
.draw, 

a second lower fabric (50), which operates as the 
other fabric in the second nip (N 2 ,NP 2 ), the wee 
(W) being carried on said second lower fabric (50) 
into the drying section as a closed draw or onto 
10 the upper fabric (60) of the third nip (N 3 ). 

14. Press section of a paper machine as claimed in 
claim 12 or 13, characterized in that the length 
(z) of the extended-nip' press zone or zones 

-5 NP^NP 2 ) in the machine direction is larger than 

about z = 100 mm, and/or that the angle (a) of 
change in the direction of the paper web (W) as 
it runs from one fabric in the press zone* onto the 
other or through a transfer point is a < 30°, pref- 
er erab!ya = 15°. 

15. Press section of a paper machine as claimed in 
any of the claims 12 to 14, characterized in that 
the first nip in the press section is a so-called 

25 wirepress nip (N 0 ), which is formed between the 

forming wire (10) and an open press fabric (19) 
that operates opposite to said forming wire be- 
1 tween two press rolls, preferably a suction roll and 
v a hollow-faced roll (16;15), and that, after* said 
20 wire-press nip (N c ), the paper web (W) is transfer- 

red on the forming wire (10) to the pick-up point 
(P) arid from there further through at least two 
press zones as a closed draw (Fig. 6). 

35 16. Press section of a paper machine as claimed in 
1 .... . , .. 

any of the' claims '12 to 14, characterized in that 

the first nip in the press section is an extended nip 

(Np 0 ) formed in connection with the forming wire 

■' (10) (Fig. 6B)'. 

17. Pre"ss section of a paper machine as claimed in 
clairri 16, characterized in that said wire-press 
r Extended nip (Np Q ) is the only extended nip in the 
press section, whereas the other press* nips that 
45 dewater the Web (W) in the press section are roil 

'Viips. ?; 1 - 1 

18/ Press section of a paper machihe as claimed in 
any of the claims 12 to 14, characterized in that 
50 the first nip in the press section is a belt-tensioned 

press nip (NH Q )(Fig-J 6C). 

19. Press section of a paper machine as' claimed in 
any of the claims 12 to 18. characterized in that 
55 both of the two press nips in the press section are 

provided with extended-nip zones {NPLNP2) 
(Figs. 1,2 and 3), or that the first press zone pro- 
per in the press section is a press nip provided 
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with an extended-nip zone and the second press 
zone is a roll nip Figs. 4 and 6). 

20. Press section of a paper machine as claimed in 

any of the ctaims 12 to 19, characterized in that 5 
the press comprises three subsequent press 
nips, of which at least one nip is a press nip (NP) 
provided with an extended-nip zone and the other 
nips are roll nips (N^NJ (Fig. 5). 

10 

21. Press section of a paper machine as claimed in 
any of the claims 12 to 19, characterized in that, 
in one or several press nips NP 1t NP 2 ) provided 
with an extended-nip zone, a hose roll (200) and. 

as its backup roll, a press roll, preferably an adjus- is 
table-crown hollow-faced roll, are used and that 
said hose roll (200) is a band roll which comprises 
a thin, elastic hose mantle (201) of substantially 
circular section, to which hose mantle (201) 
closed ends (202a,202b) are fixed permanently, 20 
and that said hose roll (200) is provided with a sta- 
tionary inner frame (205), to which an adjustable 
glide shoe (210) is attached, which is loaded in a 
controlled way by hydraulic loading members, 
preferably hydraulic loading members (206,207) 25 
placed in two separate rows, so that the compres- 
sion pressure in the extended-nip zone can be 
controlled both in the machine direction and in the 
transverse direction. 

30 

22. Press section of a paper machine as claimed in 
any of the claims 12 to 20, characterized in that, 
in the extended-nip press zone (NP), a press roll 
(160) is used, -preferably an adjustable-crown 
press roll, as well as a roll (300) provided with a 35 
flexible band loop (301), a glide shoe (310) that 
forms the nip zone being placed inside the loop of 
said roll (300), and said band loop (301) being : 
guided by a leading roll (311) or an equivalent 
guide member from the opposite side of the glide 40 
shoe (310), and that in view of prevention of oil 
splashes, both ends of said band loop are closed 
(Fig. 12). 

23. Frame construction of a press for use in a method 45 
as claimed in any of the claims 1 to 1 1 and/or in 

a press section as claimed in any of the claims 1 2 
to 22, characterized in that the frame of the press 
consists of press frame units (110) substantially 
identical with one another, wich units are placed so 
one after the other for each press nip with a short 
horizontal spacing (!_<>) in the machine direction, 
that each frame unit (110) comprises side frames 
(1 16,1 17) and correcting transverse cantilevered 
horizontal beams (118a,118b,1 18c). said side 55 
frame (1 1 6) at the driving side (K) is provided with 
openable intermediate pieces (112a,112b, 
113a,113b, 114a, 114b) for replacement of the 



483 A1 




press fabrics, and that the ends of said horizontal 
beams (118a,118b,1 18c) at the operating side 
(H) can be supported by means of draw members 
(119a.119b.119c) or equivalent so as to open 
said intermediate pieces and, after their opening, 
during replacement of the fabrics. 



12 




14 




15 




18 




20 



EP 0 487 483 A1 




FIG. 8 
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